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DETAILED ACTION 

1. This action is a first Office action on the merits of Application Serial No. 
10/727,887, filed on 04 December 2004, which is a continuation of Application 
Serial No. 10/224,915, filed on 21 August 2002, now US Patent 6,762,093. 

2. Currently, claims 1-17 are pending. 

Specification 

3. The specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

4. Claims 1, 3-8, and 10 are rejected under 35 U.S.C. 103(a) as being obvious 
over Cloud et al (US 6,297,989 Bl) in view ofKao (US 6,323,514 Bl). 1 

The applied references US 6,297,989 Bl (Cloud et al) and Kao (US 
6,323,514 Bl) have a common assignee with the instant application. Based 
upon the earlier effective US. filing date of the reference, it constitutes prior art 



Applicant submitted the Cloud et al. patent as prior art. 
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only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be 
overcome by: (1) a showing under 37 CFR 1.132 that any invention disclosed but 
not claimed in the reference was derived from the inventor of this application and 
is thus not an invention "by another''; (2) a showing of a date of invention for the 
claimed subject matter of the application which corresponds to subject matter 
disclosed but not claimed in the reference, prior to the effective U.S. filing date of 
the reference under 37 CFR 1.131; or (3) an oath or declaration under 37 CFR 
1.130 stating that the application and reference are currently owned by the same 
party and that the inventor named in the application is the prior inventor under 
35 U.S.C. 104, together with a terminal disclaimer in accordance with 37 CFR 
1.321(c). For applications filed on or after November 29, 1999, this rejection 
might also be overcome by showing that the subject matter of the reference and 
the claimed invention were, at the time the invention was made, owned by the 
same person or subject to an obligation of assignment to the same person. See 
MPEP§ 706.02(l)(l)and§ 7 06. 02(f)(2). 

The Cloud et al. patent (Cloud) discloses a method of forming a floating 
gate transistor (fig. 2 and col. 4, line 52 - col. 5, line 30). The method 
comprises the steps of: forming laterally spaced source and drain regions 215, 
216 to define a channel 214 there between (fig. 2 and col. 4, lines 65-66); 
forming a substantially flat floating gate portion 212 above the channel region 
(fig. 2; col. 4, lines 61-64; and col. 5, lines 11-15); forming a contact 230 
coupled to the flat floating gate portion at an exposed region, the contact 
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extending vertically above the flat floating gate portion (fig. 2 and col. 5, lines 
1 1-14); forming a vertically extending floating gate container portion 221 
coupled to the contact, the floating gate container portion having interior and 
exterior regions (fig. 2 and col. 5, lines 11-15); and forming a control gate 223 
adjacent to the floating gate container portion (fig. 2 and col. 5, lines 15-28). 

Cloud lacks anticipation in not teaching the steps of: forming spacers 
over the flat floating gate portion to define an exposed region on the flat floating 
gate portion; and forming the floating gate container portion from a 
hemispherical grain (HSG) polysilicon material. However, Kao discloses a 
method for forming a floating gate (figs. 1-6 and accompanying text). The 
method comprises forming spacers 20 over a first floating gate portion 14 (fig. 2 
and col. 3, lines 5-9), and forming a polysilicon vertically extending container 
50 comprising an HSG material (fig. 6; col. 3, lines 66 - col. 4, line 12; and col. 
4, lines 33-36). 

Since the Cloud and Kao patents are from the same field of endeavor, the 
purpose for which Kao is relied upon would have been recognized in the 
pertinent reference of Cloud by one of ordinary skill in the art at the time the 
invention was made. 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to modify Cloud in view of Kao, by forming spacers 
over the floating gate portion 212 and forming the container 221 comprising 
HSG, as taught by Kao, for the following reasons: forming spacers over the 
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floating gate portion prohibits the sidewalls of the floating gate portion from 
being damaged during subsequent processing steps; and forming the container 
221 such that it comprises an HSG material increases the coupling coefficient 
between the floating gate and control gate (Kao -col. 2, lines 2-8). 
5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cloud in view of Kao as applied to claim 1 above, and further in view of Liu et al 
(US 6,329,277 Bl). 

As discussed above, Kao discloses a method of forming a floating gate 
transistor, wherein the method comprises forming spacers over a flat floating 
gate portion. While Kao discloses forming spacers over a flat floating gate 
portion, Kao does not teach that the spacers are nitride spacers, as recited in 
claim 3. The spacers are oxide spacers (Kao - col. 3, lines 33-36). However, 
the Liu et al. patent (Liu) discloses a method for forming a floating gate 
transistor (figs. 7-9 and accompanying text). The method comprises forming 
spacers 25 over a flat floating gate portion 21 (col. 5, lines 46-48 and lines 56- 
58). The spacers are formed from either a silicon dioxide material or a silicon 
nitride material (col. 5, lines 56-58). Liu suggests that silicon dioxide and 
silicon nitride are art-recognized equivalent materials used to form sidewall 
spacers in floating gate transistors. 

Since Kao and Liu are from the same field of endeavor, the purpose for 
which Liu is relied upon would have been recognized in the pertinent reference 
of Kao by one of ordinary skill in the art at the time the invention was made. 
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As discussed above, Kao teaches forming oxide spacers over a floating 
gate portion. It would have been obvious to one of ordinary skill in the art, at 
the time the invention was made, to modify the combination of Cloud and Kao 
in view of Liu by replacing the oxide spacers with nitride spacers, as taught by 
Liu, since silicon dioxide and silicon nitride are art-recognized equivalent 
materials used to form side wall spacers in floating gate transistors. 
6. Claim 9 is rejected under 35 t/.S.C. 1 03(a) as being unpatentable over 
Cloud in view of Kao as applied to claim 5 above, and further in view of Chi (US 
5,981,335). 2 

While Cloud discloses forming the flat floating gate portion from a 
polysilicon material (Cloud - col. 4, lines 61-62), Cloud lacks anticipation in not 
teaching that the contact 230, the container 221, and the control gate 223 are 
formed from a polysilicon material. 

Chi discloses a method for forming a floating gate transistor (figs. 3b, 3c, 
and col. 5, line 21 - col. 6, line 5). The method comprises forming a first 
floating gate portion 230 laterally extending over a tunnel oxide 225 and 
positioned above a channel 260 (fig. 3c and col. 5, line 47 - col. 6, line 5); 
forming a contact 230 over the first floating gate portion, such that the contact 
is coupled to the first floating gate portion (fig. 3c and col. 5, line 47 - col. 6, 
line 5); forming a second floating gate portion 240 vertically extending above 
the contact, such that the second floating gate portion is coupled to the contact 
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(fig. 3c and col. 5, line 47 - col. 6, line 5); depositing a dielectric layer 245 over 
the second floating gate portion (fig. 3c and col. 5, line 47 - col. 6, line 5); and 
forming a control gate 250 over the dielectric layer (fig. 3c and col. 5, line 47 - 
col. 6, line 5). The first floating gate portion, the contact, the second floating 
gate portion, and the control gate are all formed from polysilicon (col. 5, line 47 
- col. 6, line 5). 

Since Cloud and Chi are from the same field of endeavor, the purpose for 
which Chi is relied upon would have been recognized in the pertinent reference 
of Cloud by one of ordinary skill in the art at the time the invention was made. 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to modify the combination of Cloud and Kao, by 
forming the contact 230, the container 221, and the control gate 223 from a 
polysilicon material, as taught by Chi, since polysilicon (i.e. doped polysilicon) 
is a highly conductive material often used to form gate electrodes in 
transistors. 

Claims 11-14, 16, and 17 are rejected under 35 U.S.C. 103(a) as being 
obvious over Cloud in view of Chi and Kao. 

As stated above, the applied references US 6,297,989 Bl (Cloud) and Kao 
(US 6,323,514 Bl) have a common assignee with the instant application. Based 
upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be 



2 Applicant submitted the Chi patent as prior art. 



Application/ Control Number: 10/727,887 Page 8 

Art Unit: 2822 

overcome by: (1) a showing under 37 CFR 1.132 that any invention disclosed hut 
not claimed in the reference was derived from the inventor of this application and 
is thus not an invention "by another"; (2) a showing of a date of invention for the 
claimed subject matter of the application which corresponds to subject matter 
disclosed but not claimed in the reference, prior to the effective U.S. filing date of 
the reference under 37 CFR 1.131; or (3) an oath or declaration under 37 CFR 
1.130 stating that the application and reference are currently owned by the same 
party and that the inventor named in the application is the prior inventor under 
35 U.S.C. 104, together with a terminal disclaimer in accordance with 37 CFR 
1.321(c). For applications filed on or after November 29, 1 999, this rejection 
might also be overcome by showing that the subject matter of the reference and 
the claimed invention were, at the time the invention was made, owned by the 
same person or subject to an obligation of assignment to the same person. See 
MPEP§ 706.02(l)(l) and § 706.02(l)(2). 

Cloud discloses a method of forming a floating gate transistor (fig. 2 and 
col. 4, line 52 - col. 5, line 30). The method comprises the steps of: forming 
laterally spaced source and drain regions 215, 216 into a substrate 211 to 
define a channel 214 there between (fig. 2 and col. 4, lines 65-66); growing a 
layer of tunnel oxide 213 over the substrate (col. 4, lines 59-61); depositing a 
polysilicon first floating gate portion 212 laterally extending over the tunnel 
oxide and positioned above the channel (fig. 2; col. 4, lines 61-64; and col. 5, 
lines 11-15); forming a contact 230 over the first floating gate portion, such 
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that the contact is coupled to the first floating gate portion (fig. 2 and col. 5, 
lines 1 1-14); forming a vertically extending container 221 above the contact, 
such that the container is coupled to the contact (fig. 2 and col. 5, lines 11-15); 
depositing a layer of oxide over the container (fig. 2 and col. 5, lines 20-30); and 
forming a control gate over the layer of oxide, wherein the control gate vertically 
descends into a central opening of the container (fig. 2 and col. 5, lines 15-28). 

Cloud lacks anticipation in not teaching the following limitations: 
forming spacers over the first floating gate portion 212 forming the contact 
230, the container 221, and the control gate from polysilicon; and forming the 
container 221 comprising HSG. 

Chi discloses a method for forming a floating gate transistor (figs. 3b, 3c, 
and col. 5, line 21 - col. 6, line 5). The method comprises forming a first 
floating gate portion 230 laterally extending over a tunnel oxide 225 and 
positioned above a channel 260 (fig. 3c and col. 5, line 47 - col. 6, line 5); 
forming a contact 230 over the first floating gate portion, such that the contact 
is coupled to the first floating gate portion (fig. 3c and col. 5, line 47 - col. 6, 
line 5); forming a second floating gate portion 240 vertically extending above 
the contact, such that the second floating gate portion is coupled to the contact 
(fig. 3c and col. 5, line 47 - col. 6, line 5); depositing a dielectric layer 245 over 
the second floating gate portion (fig. 3c and col. 5, line 47 - col. 6, line 5); and 
forming a control gate 250 over the dielectric layer (fig. 3c and col. 5, line 47 - 
col. 6, line 5). The first floating gate portion, the contact, the second floating 
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gate portion, and the control gate are all formed from polysilicon (col. 5, line 47 
- col. 6, line 5). 

Kao discloses a method for forming a floating gate (figs. 1-6 and 
accompanying text). The method comprises forming spacers 20 over a first 
floating gate portion 14 (fig. 2 and col. 3, lines 5-9), and forming a polysilicon 
vertically extending container 50 comprising an HSG material (fig. 6; col. 3, 
lines 66 - col. 4, line 12; and col. 4, lines 33-36). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to modify Cloud in view of Chi by forming the contact 
230, the container 221, and the control gate 223 from a polysilicon material, as 
taught by Chi, since polysilicon (i.e. doped polysilicon) is a highly conductive 
material often used to form gate electrodes in transistors. It would have been 
obvious to one of ordinary skill in the art, at the time the invention was made, 
to modify Cloud in view of Kao, by forming spacers over the first floating gate 
portion 212 and forming the container 221 comprising HSG, as taught by Kao 
because: forming spacers over the floating gate portion prohibits the sidewalls 
of the floating gate portion from being damaged during subsequent processing 
steps; and forming the container such that it comprises an HSG material 
increases the surface area of the container and, thereby increases the coupling 
coefficient between the floating gate and control gate (Kao -col. 2, lines 2-8) 
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7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cloud in view of Chi and Kao as applied to claiml 1 above, and further in view of 
Liu. 

As discussed above, Kao discloses a method of forming a floating gate 
transistor, wherein the method comprises forming spacers over a flat floating 
gate portion. While Kao discloses forming spacers over a flat floating gate 
portion, Kao does not teach that the spacers are nitride spacers, as recited in 
claim 3. The spacers are oxide spacers (Kao - col. 3, lines 33-36). However, 
Liu discloses a method for forming a floating gate transistor (figs. 7-9 and 

accompanying text). The method comprises forming spacers 25 over a flat 

i 

floating gate portion 21 (col. 5, lines 46-48|and lines 56-58). The spacers are 
formed from either a silicon dioxide material or a silicon nitride material (col. 5, 
lines 56-58). Liu suggests that silicon dioxide and silicon nitride are art- 
recognized equivalent materials used to form sidewall spacers in floating gate 
transistors. 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to modify the combination of Cloud, Chi, and Kao in 
view of Liu by replacing the oxide spacers with nitride spacers, as taught by 
Liu, since silicon dioxide and silicon nitride are art-recognized equivalent 
materials used to form sidewall spacers in floating gate transistors. 
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Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Toniae M. Thomas whose telephone 
number is (571) 272-1846. The examiner can normally be reached on Monday- 
Thursday from 8:30 a.m. to 5:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Amir Zarabian can be reached on (571) 272-1852. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). 




7WIV 

31 October 2004 




